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Description

TECHNICAL FIELD

[0001] The presentinvention relates to an instrument
illumination device for a vehicle, and more specifically,
to an instrument illumination device enabling homoge-
neous illumination to an instrument face regardless of
directionality and the number of light sources.

BACKGROUND

[0002] An instrument illumination device for a vehicle,
such as that as illustrated in FIG. 8, has been known
(see, for example, Japanese Patent Application Laid-
Open Publication No. 2010-139296).

[0003] This type of instrument illumination device is
provided, inside a housing 2 of a vehicle instrument de-
vice 1, with a circuit board 3 that is made of synthetic
resin as illustrated in FIG. 9.

[0004] Toaninnerface 3aofthe circuitboard 3, asmall
substrate 3b in the form of a small piece is fixedly attached
opposite to an end face 4a of a light guide plate 4 of an
arcuate shape, as illustrated in FIG 8.

[0005] The small substrate 3b has an LED 5 mounted
thereon for serving as a light source of the illumination
light to enter the light guide plate 4. When the LED 5 is
activated, the illumination light substantially entirely en-
ters the end faces 4a of the light guide plate 4.

[0006] The function of such a conventional instrument
illumination device will be described below.

[0007] In the conventional instrument illumination de-
vice configured as described above, as illustrated in FIG
8 or FIG. 9, the illumination light from the LED 5 having
entered the end face 4a of the light guide plate 4 is re-
flected within the light guide plate 4 and dispersed along
a circumferential direction to illuminate a dial plate 16
from a rear side thereof in a main illumination area "a"
illustrated in FIG 9.

[0008] On this occasion, having high directionality, the
illumination light of the LED 5 substantially entirely enters
the light guide plate 4 from the end faces 4a and thereby
an area "b" of the dial plate 16 immediately above the
LED 5 is illuminated by a backlight. Devices of this kind
are described in US 2009/0316382A1, GB 2472078A
and EP 2015126 A1.

[0009] However, in such a conventional instrument il-
lumination device, depending upon the ornamental de-
sign of the dial plate, there may be an instance wherein
not only the area "b" immediately above the LED 5, but
also other area, such as an auxiliary illumination area "c"
of an auxiliary instrument, for example, requires homo-
geneous illumination light as is the case with the main
illumination area 1.

SUMMARY OF THE INVENTION

[0010] Accordingly, itis an object of the presentinven-
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tion to provide an instrument illumination device that en-
ables homogeneous illumination light in a broad area,
withoutincreasing the number of light sources, and there-
by enhancing the freedom degree of the ornamental de-
signing process.

[0011] In order to achieve the above object, an instru-
ment illumination device according to the present inven-
tion includes a light source disposed in an instrument
housing, a dial plate that covers the instrument housing
and uses illumination light from the light source as aback-
light, and a light guide plate disposed between the light
course and the dial plate, and is provided with a main
illumination area using the backlight transmitted through
the light guide plate for a main display of the dial plate
and an auxiliary illumination area that is not opposite to
the light guide plate, wherein

the instrument illumination further comprises means for
splitting the illumination light from the light source into a
light amount for travelling inside the light guide plate and
another light amount to be externally dispersed, in ac-
cordance with an area ratio of the main illumination area
and the auxiliary illumination area.

[0012] With the instrument illumination device accord-
ing to the present invention, the illumination light from
the light source is split into two homogeneous light
amounts: i.e., the light amount for travelling through the
light guide plate and the light amount to be dispersed
outside the light guide plate, in accordance with the area
ratio of the main illumination area and the auxiliary illu-
mination area. Thus, the instrument illumination device
according to the present invention enables
homogeneous illumination light broadly in both of the
main illumination area and the auxiliary illumination area
without increasing the number of light sources, and there-
by enhancing the freedom degree of the ornamental de-
signing process.

Accordingly, the invention provides an instrument illumi-
nation device as defined in the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013]

FIG.1 is an exploded perspective view of an instru-
ment illumination device for a vehicle according to a
first embodiment of the present invention, suitable
for explaining an overall structure.

FIG.2 is an enlarged perspective view, partly in
cross-section, of a main section of the instrument
illumination device according to the first embodi-
ment.

FIG.3 is an elevation view of a light guide plate of
the instrument illumination device having a dial plate
mounted thereon according to the first embodiment.
FIG.4 is an elevation view of the light guide plate of
the instrument illumination device according to the
first embodiment.

FIG.5 is an elevation view illustrating a positional re-
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lationship between the light guide plate and a light
source of the instrument illumination device accord-
ing to the first embodiment.

FIG.6 is a longitudinal-sectional view illustrating the
positional relationship between the light guide plate
and the light source of the instrument illumination
device according to the first embodiment.

FIG.7 is a longitudinal-sectional view illustrating the
positional relationship between the light guide plate
and the light source of the instrument illumination
device according to a second embodiment.

FIG.8 is an elevation view illustrating the positional
relationship between the light guide plate and the
light source of one example of the conventional in-
strument illumination device.

FIG.9 is a longitudinal-sectional view illustrating the
positional relationship between the light guide plate
and the light source of another example of the con-
ventional instrument illumination device.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0014] The instrumentillumination device according to
the preferred embodiments of the present invention will
be described below with reference to the accompanying
drawings.

[0015] It is noted that components with the same or
similar structure and/or function as those of the conven-
tional instrument illumination device as described above
are denoted by the corresponding reference numerals.

(First Embodiment)

[0016] FIG 1 to FIG. 6 illustrate the instrument illumi-
nation device for a vehicle according to the preferred em-
bodiments.

[0017] The configuration of the instrument illumination
device according to the first embodiment will be de-
scribed first of all. In the present embodiment, an instru-
mentpanelis to be located in front of a driver’s seat inside
a vehicle, wherein an instrument illumination device 10
is provided for illuminating an indicator that indicates the
vehicle speed or the engine revolution on a dial 8 of a
dial plate 16 by an angular position of a rotary needle 9.
[0018] FIG 1 to FIG 6 illustrate the instrument illumi-
nation device 10 according to a first embodiment. As il-
lustrated in FIG 2, a pair of light sources LEDs 5, 5 are
provided at the right and left sides of a bottom face 12a
in an instrumental housing 12.

[0019] As illustrated in FIG. 3, a dial plate 16 covering
a front opening of the instrumental housing 12 has an
illumination area 11 including a main illumination area
11a provided with a main dial 8a for displaying the rev-
olution and an auxiliary illumination area 11b provided
with an auxiliary dial 8b for displaying a water tempera-
ture.

[0020] The main illumination area 11a is in the shape
of a ring having a cut-out at a lower part thereof.
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[0021] The auxiliary illumination area 11b fills the cut-
out and connects the main illumination area 11a. Accord-
ingly, the main illumination area 11a and the auxiliary
illumination area 11b together form the illumination area
11 that may transmit illumination light on an entire area
thereof

[0022] lllumination light from the LEDs 5, 5 illuminates
the entire area of the illumination area 11 inthe ring shape
from a rear side thereof, as backlight. A light guide plate
14 is provided between the LED 5 and the dial plate 16
such that the transmitted illumination light looks approx-
imately homogeneous from inside the vehicle without
generating heterogeneous illumination light, such as
pointed illumination light.

[0023] The light guide plate 14 according to the first
embodiment is in the approximate shape of a horseshoe
in a plane view and mounted in the housing member 12
such that a flat upper surface 14a is opposite to a rear
face of the main illumination area 11a in parallel thereto.
[0024] Asillustratedin FIG. 6, edge portions where the
light guide plate 14 is cut out are bent approximately 90
degrees toward the LEDs 5 such that each light source
side ends 14b, 14b renders a bottom face 14d opposing
the bottom face 12a in parallel thereto.

[0025] According to the first embodiment, the light
source side end 14b has a cut-out slope 14c of the semi-
cylindrical shape. Thereby, the illumination light from the
LED 5 around an optical axis L is split into light amount
for entering a part of the bottom face 14d and travelling
through the light guide plate 14 to illuminate the main
illumination area 11a, and a light amount for directly illu-
minating the auxiliary illumination area 11b of the dial
plate 16.

[0026] According to the first embodiment, the cut-out
slope 14c is formed at a half angle a (here, o is approx-
imately 60 degrees) from a vertical direction along the
optical axis L illustrated in FIG 6 so as to split the light
amount into two halves.

[0027] According to the first embodiment, furthermore,
a gap between the pair of LEDs 5, 5 is set to be W as
illustrated in FIG. 5, which is the distance enabling the
illumination light in the main illumination area 11a and
that in the auxiliary illumination area 11b to overlap with
each other for complement where the light amount in
each of the areas reduces.

[0028] Next, the advantageous effects of the first em-
bodiment will be described.

[0029] According to the first embodiment, when the
LED 5 is activated, the illumination light centering the
optical axis L enters the light guide plate 14 from the
bottom face 14d of the light source side end 14b to travel
through the light guide plate 14 and illuminate the main
illumination area 11a.

[0030] Also, since the cut-out slope 14c is formed at
the half angle o, which splits the light amount into two
halves from the vertical direction along the optical axis L
as illustrated in FIG. 6, the illumination light from the LED
5 exceeding the half angle o from the optical axis L is
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distributed to directly illuminate the auxiliary illumination
area 11b of the dial plate 16.

[0031] As described above, the illumination light from
the LEDs 5, 5 having high directionality is split into two
homogeneous lights: the light amount for travelling
through the light guide plate 14 and the light amount to
be dispersed outside the light guide plate 14, in accord-
ance with an area ratio of the main illumination area 11a
and the auxiliary illumination area 11b.

[0032] Accordingly, itis possible to ensure that both of
the main illumination area 11a and the auxiliary illumina-
tion area 11b are homogeneously illuminated by the illu-
mination light.

[0033] Also, since the pair of LEDs 5, 5 are disposed
having the gap W therebetween enabling complement,
the illumination light from the LEDs 5,5 overlap with each
other where the light amounts reduce in the main illumi-
nation area 11a and the auxiliary illumination area 11b,
thereby the homogeneous light may be obtained in a
broad area.

[0034] Accordingly, the backlight may be obtained in
a broad area without the need to increase the number of
light sources, thereby enhancing the freedom degree of
the ornamental designing process.

[0035] Further, since the cut-out slope 14c of the em-
bodiment 1 is formed in a cut-out process, distribution of
the light amount may be easily adjusted.

(Second Embodiment)

[0036] FIG. 7 is similar to FIG. 6 explained above, and
illustrates an instrument illumination device according to
a second embodiment of the present invention.

[0037] The components of the second embodiment,
which are the same as, or similar to, those of the instru-
ment illumination device according to the first embodi-
ment, are denoted by the same reference numerals.
[0038] According to the second embodiment, the light
guide plate 24 has a bottom face 24d of a light source
side end 24b, which is flat in the whole area and opposite
to the bottom face 12a. However, the cut-out slope 14c
of the light guide plate 14 according to the first embodi-
ment is not provided.

[0039] An end face 24a of the light source side end
14b is disposed immediately above the optical axis L of
the LED 5.

[0040] Next, the advantageous effects of the second
embodiment will be described.

[0041] According to the instrument illumination device
of the second embodiment, in addition to the effects of
the instrument illumination device according to the first
embodiment, since the end face 24a is disposed on the
optical axis L of the LED 5, at least a part of the light
guide side end 14b splits the illumination light into the
light amount for entering the light guide plate 24 and the
light amount for directly illuminating the auxiliary illumi-
nation area 11b of the dial plate 16.

[0042] Other configurations and effects are the same,
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or similar to, those of the first embodiment and thus su-
perfluous description is omitted for the sake of clarity.
[0043] Although the preferred embodiments of the
present invention have been described above in detail
with reference to the drawings, the instrument illumina-
tion device according to the present invention is not lim-
ited to the specific configuration of the above embodi-
ments and various changes may be made within the
scope of the present invention as being encompassed
thereby.

[0044] Forexample, although the cut-out slope 14c ac-
cording to the instrument illumination device of the above
embodiments is formed at the half angle o (here, a is
approximately 60 degrees) from the vertical direction
along the optical axis L as illustrated in FIG. 6 such that
the illumination light is split into two halves, the angle is
not limited thereto. Also, the shape, the number and the
materials of the light source side ends 14b, 24b and the
cut-out slope 14c are not specifically limited, so long as
the illumination light is homogeneously split in accord-
ance with the area ratio of the main illumination area 11a
and the auxiliary illumination area 11b.

[0045] Although the instrument illumination devices
according to the above embodiments are described as
applicable to vehicle indicators installed in a vehicle in-
terior, the instrument illumination device is not limited to
such specific application, but may also be used for other
display devices of a vehicle, or for a backlight of a liquid
crystal display.

Reference Numerals

[0046]

5 Light source (LEDs)

10 Instrument illumination device
11 lllumination area

11a Main illumination area

11b Auxiliary illumination area

14, 24 Light guide plate

14b, 24b  Light source side end

14d, 24d Bottom face

Claims

1. Aninstrument illumination device (10) comprising a
light source (5) disposed in an instrument housing
(12), adial plate (16) thatcovers the instrumenthous-
ing and uses illumination light from the light source
as a backlight, and a light guide plate (14) disposed
between the light source and the dial plate, charac-
terised in that the instrument illumination device is
provided with a main illumination area (11a) using
the backlight travelling through the light guide plate
for a main display of the dial plate and an auxiliary
illumination area (11b) that is not facing the light
guide plate, wherein



7 EP 2 543 976 B1 8

the light guide plate comprises a cut out slope (14c)
for splitting the illumination light from the light source
into a light amount for travelling inside the light guide
plate and another light amount to be externally dis-
persed outside the light guide plate in accordance
with an area ratio of the main illumination and the
auxiliary illumination area.

Patentanspriiche

1.

Eine Instrumentenbeleuchtungsvorrichtung (10),
beinhaltend eine Lichtquelle (5), die in einem Instru-
mentengehduse (12) angeordnet ist, ein Zifferblatt
(16), das das Instrumentengehduse abdecktund Be-
leuchtungslicht von der Lichtquelle als Hintergrund-
beleuchtung verwendet, und eine Lichtleitplatte (14),
die zwischen der Lichtquelle und dem Zifferblatt an-
geordnet ist, dadurch gekennzeichnet, dass die
Instrumentenbeleuchtungsvorrichtung mit einem
Hauptbeleuchtungsbereich (11a), welcher die durch
die Lichtleitplatte verlaufende Hintergrundbeleuch-
tung fur eine Hauptanzeige des Zifferblatts verwen-
det, und einem Hilfsbeleuchtungsbereich (11b), wel-
cher der Lichtleitplatte nicht zugewandt ist, versehen
ist, wobei die Lichtleiterplatte eine ausgeschnittene
Schrage (14c) beinhaltet, um das Beleuchtungslicht
entsprechend eines Flachenverhaltnisses des
Hauptbeleuchtungs- und des Hilfsbeleuchtungsbe-
reichs von der Lichtquelle in eine Lichtmenge zum
Verlaufen innerhalb der Lichtleitplatte und eine wei-
tere Lichtmenge, die extern auflerhalb der Lichtleit-
platte gestreut werden soll, zu teilen.

Revendications

Un dispositif d’illumination d’instrument (10) compre-
nant une source de lumiére (5) disposée dans un
logement d’'instrument (12), une plaque-cadran (16)
qui recouvre le logement d’instrument et utilise la
lumiére d’illumination provenant de la source de lu-
miére comme rétroéclairage, et une plaque-guide de
lumiere (14) disposée entre la source de lumiére et
la plaque-cadran, caractérisé en ce que le dispositif
d’illumination d’instrument est pourvu d’'une zone
d’illumination principale (11a) utilisant le rétroéclai-
rage passant a travers la plaque-guide de lumiére
pour un affichage principal de la plaque-cadran et
une zone d’illumination auxiliaire (11b) qui ne fait
pas face a la plaque-guide de lumiére, dans lequel
la plaque-guide de lumiére comprend une pente dé-
coupée (14c) pour diviser la lumiére d’illumination
provenant de la source de lumiére en une quantité
de lumiere pour passer a l'intérieur de la plaque-
guide de lumiére et une autre quantité de lumiére
devant étre dispersée de fagon externe a I'extérieur
de la plaque-guide de lumiére conformément a un
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rapport de zone de la zone d’illumination principale
et la zone d'illumination auxiliaire.
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